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(54) Method of and appliance for removing a film layer on a glass plate and glass-plate working 
unit comprising a station equipped with this appliance 


(57) An apparatus for removing a film layer on a 
glass plate includes: a supporting base for supporting a 
glass plate; a pair of removing devices for removing a 
film layer on the glass plate; a transporting deVice for 
transporting the glass plate; and a control unit for defin- 


Ing in a divided manner a region of a film layer to be 
removed by the pair of removing devices and for causing 
the pair of removing devices to concurrently effect re- 
moval of the film layer on the glass plate in an appor- 
tioned manner with respect to divided regions defined 
In the divided manner 
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Description 

BACKGROUND OF THE INVENTION 
F^ield of the Invention: 

[0001] The present invention relates to a method of 
and an' apparatus for removing a film layer on a glass 
plate for removing a film layer formed on one surface of 
a glass plate which is used as tarninated glass or the 
like for a window of an automobile or as double glazing 
or the like for a window of a general building, as well as 
a glass-plate working apparatus having that apparatus. 

Description of the Related Art: 

[0002] Laminated glass having the function of shield- 
ing heat rays, ultraviolet rays, visible rays, or the like is 
formed such that film layers for shielding heat rays, ul- 
traviolet rays; visible rays, or the like are respectively 
forrhed on one surfaces of two glass plates by sputtering 
(metallic deposition) and are inwardly opposed to each 
other, and pressure, heat, and the like are applied to the 
two glass plates with a polyvinyl butyral sheet placed 
therebetween, thereby bonding the filrh layers and the 
polyvinyl butyral sheet. However, since the film layers 
and the polyvinyl butyral sheet are difficult to bond to 
each other, the state of their bonding is likely to become 
incomplete, and moisture, air, and the iike can possibly 
enter peripheral portions of the laminated glass where 
the state of bonding is incomplete. Consequently, the 
polyvinyl butyral sheet becomes oxidized and under- 
goes color development and change. Accordingly, there 
is a need to remove the film layers at the peripheral por- 
tions so as to bond the glass plates and the polyvinyj 
butyral sheet which are easily bonded to each other. 
Meanwhile, double glazing having the function of shield- 
ing heat rays, ultraviolet rays, visible rays, orthe like is 
fomned such that film layers are respectively formed on 
one surfaces of two glass plates and are inwardly op- 
posed to each other, and in orderto obtain a hemnetically 
sealed state between them, spacers are inserted be- 
tween and bonded to the two glass plates at their pe- 
ripheral portions by means of a pressure-sensitive ad- 
hesive elastic material (hereafter referred to as butyl 
rubber) fomried of butyl and Thiokol (trade name). How- 
ever, since the film layers and the biityl rubber are diffi- 
cult to bond to each other, the state of their bonding is 
likely to become incomplete, and moisture and the like 
can possibly enter those portions where the state of 
bonding is incomplete, making it impossible to maintain 
the hermetically sealed state. CorVsequ6ntly, the heat in- 
sulating effect deteriorates appreciably, and water drop- 
lets and the like can occur on the film layers. Therefore, 
there is a need to remove the film layers at the peripheral 
portions so as to bond the glass plates and the butyl 
rubber which are easily bonded to each other. 
[0003] In conjunction with the trend of automation of 


the motor vehicle traffic system in recent years, for ex- 
ample, automatic collection of a toll and the like is 
planned to be implemented in which an infomnation- re- 
cording medium such as a cai'd is' set on the windshield 
5 glass side in a vehicle, and the relevant information is 
automatically read from outside the vehicle by light rays 
for reading the information recorded on the card or the 
like. However, in the case where the film layers for 
shielding heat rays, ultraviolet rays, or the like are 
10 fomned in the windshield glass of the vehicle, the trans- 
mittance of the reading light rays declines when the light 
' rays' are transmitted through the filrh layers, so that it is 
difficult to always reliably read the infomnation recorded 
on the card or the like. Further, a* stop lamp is provided 
15 on the rear window glass side Inside a vehicle so as to 
rouse the attention of a following vehicle when a vehicle 
during traveling undergoes deceleration, stopping, or 
the like. However, In the case where the film layers (par- 
ticularly dark-colored film layers) are formed in the rear 
20 window glass, when the light rays emitted from the stop 
lanrip are transmitted through the film layers, the trans- 
hiittance of the light rays declines. Hence, it is impossi- 
ble to rouse sufficient attention of the following vehicle, 
■and there is a risk of leading to a traffic accident such 
25 ■ ~ as a collision from behind. 

Accordingly, there is a need to enhance the transmit- 
' tknce of such light rays by removing (cutting off) the film 
layers in regions where the reading light rays and the 
light rays of the stop lamp are transmitted. 
30 [0004] For the above reasons, regions and portions 
' for which the film layers in the glass plates need to be 
removed are tending to iricrease. 
[0005] Incidentally, in the case of removing a film layer 
for shielding heat rays,' ultraviolet rays, visible rays, or 
35 the like, which is fomned on one surface of a glass plate 
used for a vehicle, a'general building, or the like for the 
purpose of maintenance of health, improvement of com- 
fort, securing of privacy, and the like, the film layer in a 
specific region of the glass plate is conventionally re- 
40 moved while numerically controlling the movement of 
one removing head. ' * 

[0006] However, since the regions and portions for 
• which the film layers in the glass plates need to be re- 
moved are tending to increase, as described above, a 
45 ' long time is required for removing the filnh layers in pre- 
determined regions of the glass plates in a case where 
the single removing head is used. Hence, the improve- 
ment of productivity of these glass plates has been dif- 
ficult, and has been a problem particularly in the working 
50 of window glass for motor vehicles for which high pro- 
ductivity is required. 

SUMMARY OF THE INVENTION 

55 [0007] The present invention has been devised in 
view of the above-described aspects, and its object is 
to provide a method of and ah apparatus for removing 
' afilm layer in a specific region of a glass plate in a short 
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time, and a glass-plate working apparatus having that 
apparatus. - . 

[0008]., To this end, in accordance with a first aspect 
of the invention, there is provided a method of removing 

. a film layer on a glass plate, conriprising the steps of: 
defining in a divided manner a region of a film layer to 
be removed on a glass plate; and concurrently effecting 
removal of the film layer on the glass plate In an appor- 
tioned manner with respect tp respective divided re- 
gions defined In the divided manner. . 
[0009] In the method of removing a. film layer , on a 
glass plate in accordance with the invention, the region 
of the f ilm Jayer to be removed on.the glass plate is^ pref- 
erably defined in a divided manner in ^ accordance with . 
at least any one of conditions including its area, shape, 
and removal time.. ^ ^ . - . ; ; . ... 

. [001 0] According to the.method of cempving a! tilni lay- 
er on a glass plate in accordance with, the invention, 
since the region of the films layer to be removed on.the 
glass plate is defined in a-diyided manner, preferably 
defined in a divided manner in accordance with at l^ast 
any one of conditions Including its area, shape, and. re- 
moval time, and the removal of the film layerpn the glass 
plate is concun-ently effected in^an apportioned, njanner;*. 
with respect to divided regions, defined in the divjded 
manner, the film layer in a, specific, region pttlje glass 
plate can be removed in a^short time. , . r 'i-^j 

[0011] In. the method -of retjioylng a fijm jayet on a 
glass plate in accordance, with, the invention, the region , 
of the film layer to be renr^oved.on the glass plate may 
preferably be defined in the divided .manner such that 
areas of the respectivedivided regions assume mutually 
substantially identical areas, or- such that durations of 
removal time for removing the film layer in the respective- 
divided regions are set to mutually substantial ly Identical 
durations. Since the regipn of, the, film layer to be, re- 
moved on the glass plate is defined in the divided man- 
ner such that areas.pf the respective divided regions as- 
sume mutually substantially identical areas,, or such that ; 
durations of removal time for rennpving the film l^yer in 
the respective divided regions ;are set to mutually.; sub- 

. stantially Identical durations^. the:/espectlve ORer,atlons 
of renioylng the fllrri layer in the.regions to.be renrioved 
on the glass platecan be effected. in a mutually cornple-; 
mentary manner. T+ius, the film layer in a specif ic,region 
of the glass plate can be removed in a short tjmp... 
[0012] In the rne;thod of rempying a film, lay er..,on a 
glass plate in accordance with the in vent ion, a position 
at which the removal of the film. layer is startex^Jn: each 
of the divided regions is preferably, detempined. in ac- 
cordance with the shape of each of the divided regions. 
[0013] In accordance with a second aspi^ct,pf the in- 
vention, there is provided an apparatus for removing a 
film layer on a glass plate, comprising: at leas^-first and 
second removing means for removing a, f ilnri layer on a 
glass plate; wherein a regtpn.of>a ,film lay^r to be re- 
moved on a glass plate is defined iri a divided manner, 
and with respect to divided regions defined in the divided 
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manner the removal of the film layer on the glass plate 
is effected concurrently by being apportioned to the first 
and second removing means. 

[0014] In the apparatus for removing a film layer on a 
glass plate In accordance with the invention, the region 
of the film layer to be removed on the glass plate is pref- 
erably defined in the divided manner in accordance with 
. at least any one. of conditipns including its area, shape, 
and removal tinne. . , 

[OOi 5] According to the apparatus for removing a film 
layer on a glass plate in accordance with the invention, 
since the region of the film layer to be removed on the 
glass plate is defined in a divided manner, preferably 
defined in a divided manner in accordance with at least 
any one of conditions including Its area, shape, and re- 
moval time, and the removal of the film layer on the glass 
plate is apportioned to.the first and second removing 
means and is concurrently effiected by these means in 
an apportioned manner with respect to diyided regions 
defined In the divided manner, the film layer in a specific 

. region of the glass plate can be removed.in a short time. 

..[001,6] In the apparatus for removing a film layer on a 

, glass plate in accordance with the invention, the region 

,.of.the film layer to be removed on the glass plate may 
.preferably be defined in the divided manner such that 
areas of the respective divided regions assume mutually 

..substantially identical areas, orthe region of the film lay- 

. er to.be i^emoved on the glass plate may bie defined in 
the diyided manner such that durations of removal time 
for removing Jhe film layer in the respective divided re- 

.gions are set, to mutually substantially identical dura- 
tions. Since the region of the film layer to be removed 
on the glass plajte is defined in the divided manner such 

, .that areas of the respective divided regions assume mu- 
tually substantiaNy identical areas^ or such that dura- 
tions of removal, time, for removing the film layer in the 

, respective divided regions are set to mutually substan- 
tially ider^tical durations, the respective operations of re- 
moving the film layer in the regions to. be removed on 

, the glass plate by the first and second removing means 
can be effected in a mutually complementary manner. 
Tjh.us,.thejilm layer In a specific region of the glass plate 

^ can be removed in a short tirnei . 

, [0017] In, the apparatus for removing a film layer on a 
gla§s plate in accordance with the invention, a position 

. at which the removal of the film layer Is started In each 
of. the divided regions by the first and second removal 

. means is detennlned in accordance with the shape of 

, each of the divided regions. Since the position at which 

. the.rernoval.pf, the film layer is started in each of the 
dlyided re^gions. by the first and second removal means 

. is detj^rmined in accordance with the shape of each of 
the divided .regions, , the first and second removing 
means are able to, remove the film layer on the glass 

. plate smoothly .without interfering with or colliding 
against each other. 

[0018] The apparatus for removing a film layer on a 
glass plate in accordance with the invention preferably 
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further comprises: transporting means for transporting 
the glass plate, wherein the first and second removing 
means respectively have grinding wheels for grinding 
and removing the film layer on the glass plate, the grind- 
ing wheels being arranged on both sides of a path for 
transporting the glass plate by the transporting means. 
[0019] In accordance with a third aspect of the inven- 
tion, there is provided a glass-plate working apparatus 
comprising:" the apparatus for removing a film layer on 
a glass plate according to the second aspect of the in- 
vention; bend-breaking means for bend-breaking a 
glass plate whose film layer has been removed; grinding 
means for grinding peripheries of the glass plate bend- 
broken by the bend-breaking means; and transporting 
means for transporting the glass plate consecutively to 
the apparatus for removing a film layer, the bend-break- 
ing means, and the grinding means. Further, in this 
glass-plate working apparatus as well, the first and sec- 
ond rernoving means may preferably be respectively 
comprised of grinding wheels for grinding and rehnoving 
the film layer on the glass plate, the grinding wheels be- 
ing arranged on both sides of a path for transporting the 
glass plate by the transporting means. 
[0020] According to the glass-plate working appara- 
tus In accordance with the invention, the removal of the 
film layer by the apparatus for removing a film layer on 
a glass plate, the bend-breaking by the bend-breaking 
means of the glass plate whose film layer has been re- 
moved, and the grinding of the peripheries of the bend- 
broken glass plate by the grinding means.can be effect- 
ed concurrently. In addition, the removal of the film layer, 
bend-breaking, and grinding can be effected in an inte- 
grated manner in a production line by a single appara- 
tus. 

[0021] The bend-breaking means of the glass-plate 
working apparatus in accordance with the invention 
preferably includes cutting means for forming a dut line 
for bend-breaking the glass plate whose film layer has 
been removed and press-breaking means for press- 
' breaking along the cut line the glass plate on which the 
cut line has been fomned. 

[0022] The above and other objects, features and ad- 
vantages of the present invention will become more ap- 
parent from the following detailed description of the in- 
vention when read In conjunction with the accompany- 
ing drawings. * 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] • 

Fig. 1 is an explanatory plan vieW of an apparatus 
for removing a film layer on a glass plate in accord- 
ance with an embodiment of the invention; 
Fig. 2 is an explanatory plan view of the embodi- 
ment shown in Fig. 1 with a transporting means 
omitted; 

Fig. 3 is an explanatory view, taken in the direction 


of arrows along line III - III, of the embodiment 
shown in Fig. 1; 

Fig. 4 is' an explanatory cross sectional view, taken 
in the direction of arrows along line IV - IV, of the 

5 embodiment shown in Fig. 1 ; 

Fig. 5 Is an explanatory front elevational view, partly 
in section, of the embodiment shown in Fig. 1; 
' Fig. 6 is an Explanatory plan view of a case in which 
the transporting rineans of the embodiment shown 

10 in Fig. 1 is adapted to transport the glass plate in a 
Y direction; 

Fig. 7 is an explanatory plan view of the embodi- 
ment shown in Fig. 6; and 

* Fig. 8 is an explanatory fragmentary plan view of a 
15 " • glass-plate working apparatus equipped with the 
apparatus for removing a film layer on a glass plate 

' In accordance with the embodinrient shown in <^ig.1. 

"DESCF=ilPTION OF THE PREFERRED 
20 EMBODIMENTS ' 

[0024] Referririg now to the accompanying drawings. 
' a detailed description will be given of the prefenred em- 

• ; bodiments of the inventibh. It should be noted that the 

25 invention is not limited to these embodiments. 

[0025] In Figs. 1 to 5, an apparatus 1 for removing a 
film layer on a glass plate in accordance with an embod- 
iment of the invention is comprised of: a supporting table 
' 16 for supporting a glass plate 2; removing means 4 and 

30 5 for removing a film layer 3 on the glass plate 2 sup- 
ported on the supporting table 1 6; a placing table 80 on 
the canying-ih side, the glass plate 2 whose film layer 
3 is to be removed being placed on the placing table 80; 
' a placing table (not shown) on the carrying-out side, on 

35 which the glass plate 2 whose film layer 3 has been re- 
moved is placed; a transporting means 6 for transporting 
the glass plate 2 so as to carry in the glass plate 2 placed 
on the placing table 80 onto the supporting table 1 6, and 
so as to carry out the' glass plate 2, whose film layer 3 

40 has been removed by the removing means 4 and 5, from 
the supporting table 16 and place the glass plate 2 on 
the placing table on the canying-out side; and a control 
unit (hot shown), e.g., a numerical controller, for defining 
in a divided manner regions 7 of the film layer 3 to be 

'45 removed by the removing means 4 and 5 and for caus- 
ing the removing means 4 and 5 to concurrently effect 
the removal of the film layer 3 in an apportioned manner 
with resp^t to divided regions 8 and divided regions 9 
which have been defined in a divided manner. 
50 [0026] The removing means 4 Includes a removing 
head l'l ; an X-direction moving devtee 1 3 for moving the 
renioving head 11 in an X direction which is parallel to 

''\ one surface 12 of the glass plate 2; and a Y-direction 
^moving device 1 4 for moving the removing head 1 1 in a 
55 'y diirectidh which is perpendicular to the X direction and 
■ is parallel to one surface 12 of the glass pir-t«* I. Mean- 
" while, the removing means 5 includes a ren Ow»ng head 
'^lla; an X-direction moving device 13a for ntoving the 
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removing head 11a in the X direction; and a Y-dlrection 
moving device 15 for rjioving the removing bead 11a in 
the Y direction. The X-direction moving device 13 and 
the Y-direction moving device 14 are adapted to move 
the removing head 11 in the X direction and tlie Y direc- 
tion, respectively, i.e., rnove the rernoying head 11 in X- 
Y plane coordinates, while the X-directiori moving de- 
vice 13a and the Y-direction moving , device 15 are 
adapted to move the removing head ,i 1a in the X direc- 
tion and the Y direction, respectively, i.e., move the re- 
moving head 11a jn .X-Y plane coordinates. 
[0027] The removing heads 1 1 and 1 l a in this embod- 
iment are formed in a'mutually similar manner, and the 
Xrdirection moving devices 1.3 arid 1.3a are also formed 
in a mutually similar manner. ^Accordingly, a description 
will be given hereafter of the removing head 11 and the 
X-direction moving device 13, and as for the removing 
head 1 1 a and the X-dlrectlon moving device .13a, a ref- 
erence character *a' will be added to the reference nu; 
merals of their component parts in the drawings, as re- 
quired, and a description thereof will be omitted., . 
[0028] . The remoying head. 11 includes a diskTShaped 
grinding wheel 20; an electric, motor. 21 for rotating the 
grinding wheel 20; a swiveling means 22 for^swivelin^ 
the grinding wheel 20; and an air cylinder unit 23 for rais- 
ing or lowering the grindirig wheel 20. The electric motor 
21 is disposed such that the direction jn which its .output 
rotating shaft extends constantly coincides with a direc- 
tion parallel to one surface ,li2M the, glass plate 2, and 
is attached to a lower end of a spline shaft 27, which will 
be described later, by means of a.bracket 24. The grind- 
ing wheels 20 and 20a pire arranged .on both sides of 
the path for transporting the glass plate 2 by the trans- 
porting means 6. . ^ .... 
[0029] The grinding wheei.20 is mounted, on the out- 
put rotating shaft of the electric nriotor 21 , and is adapted 
to rotate by using the output rotating shaft as its axis. 
The grinding wheel 20 is adapted to grind and remove 
the film layer 3 by being brought into contact with the 
film layer 3 at a cylindrical outer periphery 25 of the 
grinding wheel 20 by the actuation of the air cylinder unit 
23 while the grinding wheel. 20 is being rotated.by the 
operation of the electric motor 2i . It should be noted that 
the position of contact between the cylindrical outer pe- 
riphery 25 of the grinding wheel 20 and the film layer 3 
is located on a swiveling axis extending iri a.Z direction 
which is perpendicular to the X direction arid the Y di- 
rection in which the grinding wheel 20 is swiyeled by the 
swiveling means 22. . 

[0030] The swiveling means 22 has an electric motor 
26 mounted on a movable base 32 which wijl, be de- 
scribed later, and the spline shaft 27 whicft also, serves 
as an output rotating shaft of the electric motor 26. The 
spline shaft 27 is disposed in such a manner as to pen- 
etrate a rotor of the electric motor 26 and extend in the 
Z direction, and is splined to the rotor of the electric mo- 
tor 26 in such a manner as to be vertically movable with 
respect to the rotor. As the electric motor 26 is operated, 


the spline shaft 27 rotates, and the grinding vyheel 20 
attached to the lowerendof the spline shaft 27 by means 
of the bracket 24 and the electric motor 21 . in turn,, ro- 
tates, i.e., swivels. 

5 [0031 ] , A cylinder of the air cylinder unit 23 is attached 
. ' to the movable base 32 via the electric motor 26, and 
. , one end of a piston rod of the air cylinder unit 23 extend- 
ing in the Z direction is coupled to an upper end of the 
spline shaft 27 by means of a thrust bearing or the like 

10 (not shown). As the air cylinder unit 23. is actuated, its 
piston rod vertically moves in the Z direction, which in 
,turn causes the spline shaft 27 coupled to the piston rod 
to move vertically, thereby raising or lowering the grind- 
ing wheel 20 via the bracket 24 attached to the lower 

15 end of the spline shaft 27 as well as the electric motor 
21 . Incidentally, as the means for raising or lowering the 
grinding wheel 20, a hydraulic cylinder unit may be used 
instead of the above-described air cylinder unit 23. 
. , [0032] It should be noted that the. remoying head 11 

20 may.be arranged such that,, as described .in the specif i- 

. .. cation of Japanese Patent Application. ,No. 
2000-007209, the electric motor 21 is mounted on the 
bracket 24 such that the output rotating shaft of .the elec- 
. trie motor 21 extends in such a manner as to be inclined 

25 toward a direction parallel to one surface 1 2 of the glass 
_ plate 2 with respect to the Z direction, so that the grind- 
ing wheel 20 is inclined toward a direction parallel to one 
surface 12 of the glass plate 2 with respect to the Z di- 
rection. , 

30 [0033] The X-direction moving device 13 includes a 
movable frame 30 extending in the X direction; a pair of 
.guide rails 31 attached to the movable frame 30 and ex- 
tending in the X direction; the movable base 32 which 
is fitted to the guide rails 31 in such, a manner as to be 

35 movable in the X direction and on which the removing 
head 1 1 is mounted; a toothed rack 33 fixed to the mov- 
able frame 30 and.extending in the X direction;,a pinion 
.34nTiesl:iing.with thetoothed rack33; andan eiectricmo- 
tor 35 mounted on the. movable base 32 and having an 

40 output rotating shaft with a tip to which the pinion 34 is 
secured, As the output rotating shaft of the electric motor 
35 is.rptated by the operation of the.electric motor 35, 

^ the pinion 34 meshing with the toothed rack 33 Is rotated 
, to move the movable.base 32 in the X direction, thereby 

45 moving the removing head 11 in the X direction. 

[0034] The Y-direction moving device 14 includes a 
pair of toothed racks 40 and 41 which are respectively 
attached to both ends, in the X direction, of the support- 
ing table 16 in such a manner as to extend in the Y di- 

50 rection; a pair of guide rails 42 and 43 attached to the 
respective inner .sides of the toothed racks 40 and 41 
on both ends, in the X direction, of the supporting table 
16 in such. a manner as to. extend in the Y direction; a 
pair of pinions 44 and 45 meshing vyith the toothed racks 

55 40 and 41 , respectively; a rotating shaft 46 to both ends 
of which the pinions 44 and 45 are respectively secured 
and which extends in the X direction; a timing pulley 47 
attached to the pinion 44; an electric motor 48 mounted 
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on one end of the movable frame 30; and a timing pulley 
49 attached to an output rotating shaft of the electric mo- 
tor 48 extending in the X direction. The guide rails 42 
and 43 are fitted to a slider (not shown) attached to the 
movable frame 30, so as to guide the movable frame 30 
in the Y direction. The rotating shaft 46 is attached to 
the movable frame 30 so as to be rotatable. A timing belt 
51 Is trained between the tirhing pulleys 47 and 49 via 
a tension pulley 50. As the electric motor 48 Is operated, 
the pinion 44, the rotating shaft 46, and the pinion 45 
are rotated by means of the timing pulleys 47 and 49 
and the timing belt 51 , and the like. This rotation causes 
the pinions 44 and 45 td rnove In the Y direction while 
meshing with the toothed racks 40 and 41 . In conjunc- 
tion with this movement, the movable frame 30 to which 
the rotating shaft 46 is attached moves in the Y direction, 
which in tum moves theTernovIng head 11 In the Y di- 
rection by means of the movable frame 30, the movable 
base 32, and the like. 

[0035}' The Y-directioh moving device 15 shares the 
toothed racks'40 and 41 and the guide rails 42 and 43 
of the Y-direction "moving device 14, and' includes pin- 
ions 54 and 55 meshing with the toothed racks 40 and 
41 , respectively; a rotating shaft 56 to both'ehds of which 
the pinions 54 and 55 are respectively- secured and 
which extends in the X direction; a timing pulley 57 at- 
tached to the pinion 54; an electric motor 58 mounted 
on one end of the movable frame 30a; and a timing pul- 
ley 59 attached to an output rotating shaft of the electric 
motor 58 extending in the X direction. The guide rails 42 
arid 43 are fitted to a slider (not shown) attached to the 
movable frame 30a, so as to guide the movable frame 
30a in the Y directk>n. The rotating shaft 56 Is attached 
to the movable f ranhe 30a so as to be rotatable. A timing 
belt 61 is trained between the timing pulleys 57 and 59 
via a tension pulley 60. As the electric motor 58 is oper- 
ated, the pinion 54, the rotating shaft 56, and the pinion 
55 are rotated by mean's of the timing pulleys 57 and 59 
and the timing belt 61 , and the like. This rotation causes 
the pinions 54 and 55 to move in the Y direction while 
meshing with the toothed racks 40 and 41. In conjunc- 
tion with this movement, the movable frame 30a to 
which the rotating shaft 56 is attached 'rridve's in the Y 
direction, which in tum moves the removing head 11 a in 
the Y direction by means of the movable frame 30a, the 
movable base 32a, and the like. ' 
[0036] The supporting table 1 6 has a table 65 having 
an area for supporting the entire plane of the other sur- 
face 62 of the glass plate 2 opposing one suriace 12 
thereof. The table 65 has a plurality of holes 500, and 
these holes 500 are connected to a vacuum suction 
pump (not shown) through the piping 'and valves so as 
to suck under a vacuum the glass plate 2 bh the table 65. 
[0037] The placing table 80 shown in Fig. 5 has a plu- 
rality of endless belts 201 trained between pulleys 200 
and an electric motor 202 for causing the endless belts 
201 to travel. The electric motor 202 is. coupled via a 
pulley, a belt, and the like 203 to a rotating shaft 204 


attached to the pulley 200 and extending in the Y direc- 
tion. As the electric motor 202 is operated, the rotaiting 
shaft 204 is rotated, which in turn causes the plurality of 
endless belts 201 to travel in the X direction. Since the 
5 placing table on the carrying-out side is fomned in the 
same way as the placing table 80, a description of this 
placing table will be omitted. 

[0038] The transporting means 6 includes two holding 
devices 66 for sucking 'and hbldlng the glass pJate 2; two 
10 air cylinder units 67 for raising or lowering the holding 
device 66; and a moving device 68 for moving the air 
cylinder unit 67- in the X direction. The" holding devices 

66 and the air cylinder units 67 are provided on a slider 
78 which will be described later. 

15 * [0039] Each holding device 66 has suction portions 
(not shown) connected to a vacuum suction pump (not 
shown) via the piping and valves. As the vacuum suction 
^ pump Is operated, the glass plate 2 Is sucked and held 
at its one surface 12 by the suction portions. * ' - 

20 ' [0040] In each air cylinder unit 67, the holding device 
-66 is attached to an outer tip of its piston rod extending 
in the Z direction. To prevent the glass plate 2 sucked 
' and held by the holding device 66 from rotating, the pis- 
■ ton rod of the air cylinder unit 67 is prevented from ro- 

2S tating relative to its cylinder and the holding device 66. 
As the air cylinder unit 67 is actuated, the holding device 
~ * 66 is raised or lowered in the Z direction. 

[0041] The moving device 68 includes an upper frame 
73 attached to a base 70 by means of frames 71 and 72 

30 ' and extending in the X dii'ection; a pair of guide rails 74 
attached to the upper frame 73 and extending in the X 
' direction; an electric ririotor 75 attached to' one end of 
the upper frame 73; a ball screw shaft 77 coupled to an 
'output rotating shaft of the electric motor 75 by means 

35 1 of a pulley, a belt, and the like 76 and supported rotatably 
on the upper frame 73 via bearings (not shown) at its 
opposite ends In such a nfianner as to extend in the X 
direction; and the slider 78' to which a ball nut (not 
shown) threade'dly engaged with the ball screw shaft 77 

40 is secured. Cylinders (not shown) ofthe air cylinder units 

67 are respectively attached to the slider 78 so that the 
• ' holding device's 66 are tBspectively located above a 

central portion of th'e table 65 and above a central por- 
tion of the placing table 80. As the electric motor 75 is 
45 operated, the ball screw shaft 77 is rotated by means of 
the pulley, the belt, and the like 76, which in tum moves 
~ ' In the X direction the slider 78 to which the ball nut 
• threadedly engagiBd with the ball screw shaft 77 is se- 
cured, thereby causing the air cylinder units 67 mounted 
50 - on the slider 78 to move in the X direction. 

[0042] Through a program stored in advance, the con- 
■frol unit of the apparatus 1 for removing a film layer on 
- a glass plate in accordance with this embodiment con- 
' tro Is the operation of the electric motors 21, 21a, 26, 
55 26a, 35, 35a, 48, 58, and'75, the air cylinder units 23 
and 67, the vacuum suction pumps connected to the plu- 
' rality of holes in the table 65 through the piping and 
' ' valves, and the vacuuhn suction pumps connected to the 
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suction. portions of the. holding devices 66, so as to con- 
trol the operation which has been described above and 
will be described later, 

[0043] In the. case where the filnn layer 3 formed on 
one surface 12 of the glass plate 2 Is removed by the 
apparatus 1 for rennoving a film layer on a glass plate in 
accordance with this embodiment,, the regions 7 of the 
glass plate 2 for which the film layer 3 is.to be removed 
are defined In advance by the.control unit in a divided 
manner as the divided, regions 8 on the side where the 
removing head 11 is located and the divided regions 9 
on the side where the removing head .11a,is located in 
accordance with conditions such as their areas; shapes, 
the removal time, and the li.ke.^Jhe positipn in the diyided 
•region 8 where the removal of Itie film layer 3 by the 
reijioving means 4 is started and the position iri the di- 
vided region 9 . where thesorempval of the film layer 3 by 
the removing means 5 Is-started are respectively, deter- 
mined on the basis of the shapes of the diyided regions 
8 and 9 defined in the diyided manner It should be npted 
that the control unit may be arranged:.to .define: the re- 
gions 7 in a divided rnann^r such that the areas of the 
divided regions 8 and 9 respectively assume desired ar- 
eas, preferably mutually substantially identical areas, or 
may be arranged to define, .the regions 7 in a diyided 
manner such that durations of. the. /ernoyal, time for re- 
moving the film layer 3 in. the (divided regions 8. and 9 
are set to desired durations; preferably,>mutually^ sub- 
stantially identical durations. Furtherrnore^ as shown in 
Fig. 2, the control unit may divide the regions 7 (po^rtions 
7) of the.film layer 3 tp be removed on the glass plate 2 
into an apportioned portion Qipr which the removal of 
the film layers is apportioned to ^the removing. means 4, 
an apportioned portion.D for which the removal of the 
film layers Is apportioned to the.^rerripving means .5, an 
. apportioned portion E for which .the removal of the film 
layer 3 is apportioned to at ieast.pne of the;removing 
means 4 and 5, and so on. In a case where the rernoval 
of the film layer 3 at the apportioned portion E is appor- 
tioned to both of the removing means 4 and 5, the control 
unit may. control the removing nneans 4 and 5, -respec- 
tively, such that the removing Jieads 11 and .11 a, effect 
the removal while; approaching each other froni :posi- 
..tlons mutually distanced in the:Y. direction: - _ 
[0044] Next, by.,means of.the transporting means 6, 
the glass plate 2 on the placing tabte . 80. Is. sucked and 
held at its one surface 12, is raised; is moved jrirthe X 
• direction, and is lowered, its suction and holding is can- 
celed, and the glass plate 2 is placed or>. the table 65 of 
the supporting table 1 SrThe^lass plate d placed pn the 
table 65 is.suppprted at its .other surface 62 by .being 
sucked under a vacuum., As the X-directio,n moving de- 
vice 13 and the Y-direction moving-device 14 are oper- 
ated and the X-direction moving device: 1 3a and :the Y- 
direction moving device 15 are operated, the removing 
heads 1 1 and 11a on standby atstandby positions which 
. will be described later are moved .in :the X , direction and 
the Y direction within the ranges of the respective divid- 
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. ed regions 8 and 9, and the grinding wheels 20 and 20a 
are respectively positioned at the positions determined 
in advance. The grinding wheel 20. which has been po- 
sitioned at the determined position i a the divided region 
8 and which is rotating by the rotation of the output ro- 
tating shaft of the electric motor 21 is lowered by the 
actuation of the air cylinder unit 23 to bring the cylindrical 
outer periphery 25 of the, grinding wheel 20 into contact 
v^ith that determined position. The grinding wheel 20 is 
. moved by the operation of the X-direction moving device 
. 13 and the Yrdirection moving device 14 while subject- 
ing the grinding wheel 20 to angular control by the 
; swiveling means 22 so that^the grinding wheel 20 main- 
tains a fixed angle with respect to Its advancing direc- 
tiori, thereby grinding and. removing the film layer 3 in 
the divided region 8. In parallel with the grinding, and 
removal of the film layer 3 by the grinding wheel 20, the 
grinding wheel 20a whk:h has been positioned at the de- 
termiried; position in the divided, region 9 and which is 
. rotating by the rotation of the output rotating shaft of the 
J electric motor 21 a is lowered by the actuation of the air 
- cylinde/ unit 23a to bring the cylindrical outer periphery 
,.;25a of the grinding wheel 20a into contact with that de- 
termined position. The grinding wheel 20a, is moved by 
the operation of the X-direction moving device 13a and 
. the Y-directipn moving device 15 while subjecting the 
•grinding wheel 20a to angular control by the swiveling 
means 22a:S0 that the grinding wheel 20a maintains a 
fixed angle with respect to Its advancing direction, there- 
by grinding and removing the film layer 3 in the divided 
, region 9; Namely, the removing means 4 and 5, while 
being individually (mutually independently) controlled 
by the control unit, concurrently effect the removal of the 
film layer 3^ jri the. divided regions 8 and 9 in an appor- 
-tioned manner. Incidentally, in a case where, in the def- 
; inition of , the regions 7 in a divided manner by the control 
unit, the ai;ea of one of the divided regions 8 and 9 has 
: been set as being 0, e.g. , If the area of the divided region 
8 is 0, the rerrioving means 5 for effecting the removal 
; .of the film layers in the divided region 9 removes the 
filrn layer 3 in the regions 7, and the removing means 4 
. is constantly set on standby. On the other hand, if the 
.. area.of the divided region 9 is 0, the removing means 4 
, for effecting the removal of the film layer 3 in the divided 
region 8 removes the film layer 3 In the. regions 7, and 
the^remoying means 5 is constantly .set on standby. Up- 
on completion of the removal of the film layer 3, the re- 
. nnoving heads 11 and 11a are respectively moved for 
standby to the opposite ends, in the Y direction, of the 
, supportingtable 1 6 as their resp.ective standby positions 
by. the X-directipn. moving devices 13 and 1 3a and the 
. Y-direptipn moving devices 14 and 15. 
[0045] Next, the- vacuum suction of the other surface 
62 of the glass plate,2 whose film layer 3 has been re- 
moved by the removing means 4 and 5 is canceled. The 
glass plate 2 on the table 65 for which the vacuum suc- 
tion has been canceled is sucked and held at its one 
surface 1 2, is raised, is moved in the X direction, and is 
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lowered by the transporting means 6. Further, its suction 
and holding is canceled, the glass plate 2 is placed on 
the placing table on the carrying-out side, and the end- 
less belts on this placing table on the carrying-oiit side 
are caused to travel , thereby carrying out the glass pfate 
2, for which the rennoval of the film layer 3 has been per- 
fomned, from the apparatus 1 for removing a film layer 
on a glass plate. * 
[0046] It should be noted that although, with the 
above-described transporting means '6, the arrange- 
ment provided is such that the glass plate 2 is moved in 
the X direction by the moving device 68;the moving de- 
vice 68 may be arranged, as shown in Figs. 6 and 7, by 
disposing the upper frame 73 so as to extend in the Y 
direction and by providing the slider 78 on the upper 
frame 73 so as to be nriovabie in the Y direction, and the 
glass plate 2 may be .moved in the Y direction by the 
' iransoortmg means 6 having such a nrioving device 68. 
[0047] Next, referring to Fig. 8, a desci^iption will be 
given of a glass-plate working apparatus 85 Using the 
above-described apparatus' 1 for removing a film layer ' 
on a glass plate. The glass-plate working apparatus 85 
is comprised of a placing table 1 70 on the carrying-in 
side on which the glass plate 2 to be worked is placed; 
a placing table (not shown) on the carrying-out side on 
which the worked glass plate 2 is placed; the above^de- 
scribed apparatus 1 for reniovihg a film lay^r on a^tass 
plate: a bend-breaking means 86 for faehd-breadirig the 
glass plate 2 whose film layer 3 has been removed; and 
a grinding means 87' for grinding the peripheries of the 
glass plate 2 bend-broken by the bend-breaking means 
86. The transporting means' of the apparatus 1 for re- 
moving a film layer on a glass plate is cpnfigured as a 
transporting means 88 for transporting the glass plate 2 
consecutively to the apparatus 1 for refmoving a film lay- 
er, the bend-breaking means 86, and the griri'ding 
means 87. 

[0048] The bend-breaking rheans'86 includes a cut- 
ting means 90 for forming main cut lines 89 for bend- 
' breaking the glass plate 2 whose film layer '3 has' been 
removed and a press-breaking means' 91 for press- 
breaking the glass plate 2, on which'the main cut lines 
89 have been fomied, along the main cut lines 89! 
[0049] The cutting means 90 Includes a cutter head 
92, an X-direction moving device 93 for moving the cut- 
ter head 92 in the X direction, a Y-directibn moving de^ 
vice 94 for moving the cutter head 92 in the Y direction, 
and a supporting table 95 for supporting the glass plate 

[0050] The cutter head 92 has a cutter wheel, an air 
cylinder unit 96 for raising or lowering the cutter wheel, 
and a swiveling means 97for subjecting the cutter wheel 
to swiveling control (angular control) so tHat its blade 
constantly maintains a cut-line lomning direction. The 
swiveling means 97 has an electric motor 1 00 and a 
spline shaft which is vertically movable in the 2 direction. 
This spline shaft has a lower end to which the cutter 
wheel is rotatably attached and an upper end to which 
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a piston rod of the air cylinder unit 96 extending in the 
Z direction is attached. 

[0051] The X-direction moving device 93, the Y-direc- 
tion moving device 94, and the suppiortihg table 95 are 

5 respectively formed in the same way as the X-direction 
moving device 1 3, the Y-direction moving device 1 4, and 
" the supporting table 16, respetotlvely, of the above-de- 
scribed apparatus 1 for removing a film layer on a glass 
plate. Accordingly, a description of the X-direction mov- 

10 ing device 93, the Y-direction moving device 94, and the 
supporting table 95 will be omitted. 
[0052] The presis-breaking means 91 includes a pair 
of press-breaking heads 111 and Ulaforfonningedge 
' cut liries i 1 0 and press-breaking the glass plate 2 along 

15 the maiin cut lines 89; an X-direction moving device 112 
for nidving the press-breaking head 111 in the X direc- 
' tion;' an X-directlon moving device 1 1 2a for moving the 
press-bi-eaking head'11 la in the X direction; a Y-direc- 
tion moving device 114 for moving the press-breaking 

20 Head 111 in the Y direction; a Y-direction moving device 
115 for nrioving- the press-breaking head 111a in the Y 
direction; and a supporting device 11 6 for supporting the 
' glass plate 2. • 

•[0053] The press-breaking heads '111 and 111a are 
25^ ^'fomied in a mutually similar manner, and the X-direction 
^ moving devices 112 and 112a are also fonmed in a mu- 
' ' tually similar manner. Accordingly, a description will be 
* given hereafter of the press-breaking head 111 and the 
' * "X-dlriBctibn moving device 112, and as for the press- 
so breaking hdad 111a and the X-direction moving device 
• il^a, a refisrence character 'a' will be added to the ref- 
erence numerals of their component parts, as required, 
and a deiscription thereof will bie omitted. 
[0054] The press-bending head 111 has an edge-cut- 
35 ' line forming meahs^ 118 for fomning the edge cut lines 
' 110' on the glass plate 2 and a pressing means 119 for 
' pressing the glass 'plate 2, on which the main cut lines 
89 and the edge cut lines 110 have been fomied, along 
the main cut lines 89. 
40 [0055] The edgieKiut-line forming means 118 has a 
cutter wheel, an air cylinder unit for raising or lowering 
^ trie cutter wheell'^hd a swiveling means consisting of 
■ "'^^ri electric rhotor for subjecting the cutter wheel to 
swiveling contror(angular control) and a spline shaft 
45 - which Is vertically movable' in the Z direction, so that Its 
blade constantly maintains a cut-line forming direction. 
' 'Thiis^s^irne shaft' has a lower ehd to which the cutter 
wheel Is "rbtatably attached and' an upper end to which 
a piston rod of the air cylinder unit extending in the Z 
5^ ' ''"direction is attached. 

''^ ' [0056] 'The pVess ing means 119 includes a push rod 
and an air cylinder unit 120 having a piston rod which 
^ • h^s one end tb which the push rod is attached. As the 
air cylinder unit 120 is actuated, the push rod is raised 
55 ' or lowered in thfe Z direction . 

[0057] The X-direction moving device 112, the Y-di- 
- rection moving device 114, and the Y-direction moving 
' device 115 are respectively fonmed in the same way as 
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the X-direction moving device .13, the Y-direction mov- 
ing device 1 4, and the Y-d|rection moving device 1 5, re- 
spectivelyr of the above-described apparatus 1 for re- 
moving a film layer on a glass plate. Accordingly, a de- 
scription of the X-directlon moving device 11 2. and the 
Y'direction moving devices 114 and 11 5 . will be omitted. 
[0058] The supporting device 116 includes, an electric 
motor 124 mounted on a base 123; a fiexibie endless 
belt 125 which Is rotatably supported on the base 123 ^ 
by means of a pair of frames extending in the V direction 
and which is trained between a driving-side drum having 
one end coupled to an output rotating shaft of the electric 
motor 124 and a drtven-side drum supported rotatably 
on the base 123 by rneans of a pair of frames; and a 
supporting plate which Is supported on the base 123 by 
means of the pair of frames and is disposed on the lower 
surface of the portion of the endless belt .125 traveling 
above, so as to suppprtthe portion of the endless beit 
.125 traveling above. A cullet accommodating section 
126 is provided at a dovynstream end of the supporting 
- device 116. As for the supporting device 11.6, to dis- 
charge the cullet press-broken by being pressed by the 
pressing means 119 onto the cullet accommodating sec- 
tion 126, the driven-side drum having one end coupied 
to the output rotating shaft of the electric motor 124 is 
rotated by the operation of the electric motor 124, yyhich 
in tum causes the endless belt 1 25 to travel. As the end- 
less belt 125 travels, the cullet is moved to the down- 
stream end of the supporting device 116, thereby^dis- > 
charging the cullet onto the cullet accommodating sec- 
tion 126. J. 

[0059] The grinding mearis 87 includes a grinding 
head 130; an X-dlrection moving device 1 32 f or rnoving 
the grinding head 130 in the X direction relative to, the. 
glass plate 2; a Y-direction moving device 1 33 for mov- 
ing the grinding head 130 in the Y direction relatjye to 
the glass plate 2; and a table .1 34 for supporting the 
glass plate 2. ^* . - 

[0060] The grinding head 130 includes a grinding 
wheel; an electric motor having an output rotating shaft 
to a lower end of which this grinding wheel is secured; 
and a swiveling means 131 for swivellng .the grinding 
wheel. By rotating. the grinding wheel by rneans pf the 
. electric motor, the peripheries pf the glass plate 2 are 
ground. 

[0061 1 The swiveling means 1 31 has an electric motor 
136 attached to. the slides 151 which will be described 
later. 

[0062] The X-direction moving device 1 32 includes an^ 
electric motor mounted on an uppe;r, frame ISQ^^s well 
as a ball screw shaft 152 supported rotatably by the up- 
per frame 150 and threadedly engaged with a ball nut 
to which the rotation of an output rotating, shaft. of the 
electric motor is transmitted by means of a pulley, a belt, 
and the like and which is secured to a slider 15,1 . The 
ball screw shaft 1 52 is rotated by.the.rotation of the out- 
. put shaft of the electric motor caused by the operation 
of the electric motor, which in tum moves the slider 1 51 


in the X direction , thereby causing the grinding head 1 30 
mounted on the slider 151 by means of a bracket to 
move in the X direction. 

• [0063] The Y-direction moving device 1 33 includes an 
5 electric motor 1 60 mounted on the base 123 as well as 
a ball screw shaft 1 61 which is coupled to an output ro- 
tating shaft of the electric motor 160 and is threadedly 
. engaged with a ball nut secured to the table 134. The 
table 1 34 is mounted on a pair of guide rails 1 62, which 
10 are provided on the base 1 23 and extend in the Y direc- 
tion in parallel to each other, in such a manner as to be 
movable in the Y direction, and the ball screw shaft 1 61 
< is rotatably provided on the base 123. As for the Y-di- 
rection moving device. 133, the ball screw shaft 161 is 
15 rotated by the rotation of the output rotating shaft of the 
. electric motor 160 caused by the operation of the electric 
motor .160, which jn tum causes the table 134 to move 
In the Y direction. As the table 134 moves in the Y di- 
- rection, the grinding head 1 30 is moved in the Y direction 
20 relative to the glass plate 2 supported on the table 1 34. 
: . [0064] The table 1 34.has a suction unit for sucking the 
glass plate 2 onto its upper surface. As a vacuum suc- 
tion pump connected to this suction unit via the piping 
. and valves is operated, the suction unit sucks the glass 
25 plate 2 placed on the suction unit and thereby causes 
...the glass plate 2 to adhere to the suction unit. 
[0065] The placing table 1 70 and the placing table on 
the carry ing-rout side where the woriced glass plate 2 is 
placed are formed in a mutually similar manner Accord- 
^P. ' ingly, a description will be given below of the placing ta- 
. , ble 170, and a description of the placing table on the 
carrying-out side will be omitted. 
[0066] The placing table 1 70 has a plural'rty of endless 
. belts 175 trained between pulleys 174 and an electric 
35. motor 176 for causing the endless belts 175 to travel. 
The electric motor 176 is coupled to a rotating shaft 1 78 
. attached to the pulley 1 74 by means of a pulley, a belt, 
and the like 1 77 in such a manner as to extend in the Y 
direction. As the electric motor 1 76 is operated, the ro- 
40 tating shaft 178 is rotated, which in turn causes the plu- 
. rality of endless belts 175 to travel in the X direction. 
[0067] The transporting means 88 includes five hold- 

ing devices 171 for sucking and holding the glass plates 

2, five air cylinder uriits 172 for raising or lowering the 
45, holding devices 171 , respectively; and a moving device 
173 for moving the air cylinder units 1 72 in the X direc- 
c ..tion, the hojding devices 171 and the air cylinder units 
172 being provided on the moving device 173. 
[0068] The moving device 173 is formed in the same 
50 .vyay as the above-described moving device 68. Accord- 
, Jrigly, a descriptjpn will be given below of only mounting 
. portions of the air cylinder units 1 72 of the moving device 
173. :\ -r. 

[0069] Cylinders of the air cylinder units 172 are at- 
55 tached to the slider 78 of the moving device 1 73 at the 
same intervals in the Y direction, such that the holding 
.devices 171 are respectively located above a central 
portion of the placing table 1 70, a central portion of the 
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supporting table 16, a centra! portion of the supporting 
table 95, a central portion of the supporting table 116, 
and the suction unit attached to the table 134. 
[0070] Intheglass-plateworking apparatus 85, the re- 
moval of the film layer by the apparatus 1 for removing 
a film layer on a glass plate, the bend-breaking by the 
bend-breaking means 86 Including cutting by the cutting 
means 90 and press-breaking by the press-breaking 
means 91 , and grinding by the grinding means 87 are 
respectively effected with respect to separate glass 
plates 2 concurrently. It should be noted that the glass- 
plate working apparatus 85 is preferably used for work- 
ing the glass plates 2 which are used for window glass 
for vehicles. 

[0071 ] With the present invention, it Is possible to pro- 
vide a method of and an apparatus for removing a film 
layer in a specific region of a glass piate In a short time, 
and a glass-plate working apparatus having that appa- 
ratus. 


Claims 

1 . A method of removing a film layer on a glass plate, 
comprising the steps of: 

defining in a divided manner a region of a film 
layer to be removed on a glass plate; and 
concurrently effecting removal of the film layer 
on the glass plate in an apportioned manner 
with respect to respective divided regions de- 
fined in the divided manner. 

2. The method of removing a film layer on a glass plate 
according to claim 1 , wherein the region of the film 
layer to be removed on the glass plate is defined in 
a divided manner in accordance with at least any 
one of conditions Including its area, shape, and re- 
moval time, 

3. The method of removing a film layer on a glass plate 
according to claim 1 or 2, wherein the region of the 
film layerto be removed on the glass plate is defined 
in the divided manner such that areas of the respec- 
tive divided regions assume mutually substantially 
identical areas. 

4. The method of removing a film layer on a glass plate 
according to any one of claims 1 to 3, wherein the 
region of the film layer to be removed on the glass 
plate is defined in the divided manner such that du- 
rations of removal time for removing the film layer 
in the respective divided regions are set to mutually 
substantially identical durations. 

5. The method of removing a film layer on a glass plate 
according to any one of claims 1 to 4, wherein a 
position at which the removal of the film layer is 


started in each of the divided regions is determined 
in accordance with the shape of each of the divided 
regions. - - 

5 G. An apparatus for rennioving a film layer on a glass 
plate, comprising: 

at least first and second removing means for 
rerribving a film layer on'^ glass plate, 

wherein a region of a'filrri layerto be removed 

TO - on a glass plate is defined In a divided manner, and 
• with respect" to respective divided regions defined 
in the' divided rriariner the removal of the film layer 
on the glass platfe is effected concurrently by being 
apportioned to said first and second removing 

15 ' means,' 

~ ' * 7. The appkratus for relhiovihg afiim layer on a glass 
' ' plate acfcordlng to claiim 6, wherein the region of the 

fllmlayerto be rerribved on the glass plate is defined 
26 - ih 'the divided manner in accordance with at least 

any one of conditidris including its area, shape, and 

removal time. 

8. The apparatus 'for removing a film layer on a glass 
25 ' plate according to 'claim 6 or 7, wherein the region 

of the film layer to" be removed on the glass plate is 
defined in the dividbd manner such that areas of the 
' respective divided regions assume mutually sub- 
stantially identlcaf-areas. 

30 

9. The apparatus for removing a film layer on a glass 
plate according to any one of claims 6 to 8, wherein 
the region of the film layer to be removed on the 
glass plate is defined in the divided manner such 

35 that durations of removal time for removing the film 
layer in the respective divided regions are set to mu- 
tually substantially identical durations. 

10. The apparatus for removing a film layer on a glass 
40 plate according to any one of claims 6 to 9, wherein 

a position at which the removal of the film layer is 
started in each of the divided regions by said first 
and second removal means is determined in ac- 
cordance with the shape of each of the divided re- 
45 gions. 

11 . The apparatus for removing a film layer on a glass 
plate according to any one of claims 6 to 1 0, further 
comprising: transporting means for transporting the 

50 glass plate, 

wherein said first and second removing 
means respectively have grinding wheels for grind- 
ing and removing the film layer on the glass plate, 
said grinding wheels being arranged on both sides 

55 of a path for transporting the glass plate by said 
transporting means. 

12. A glass-plate working apparatus comprising: 
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. ^ said apparatus for removing a film layer on a 
glass plate according to any one of claims 6 to 
10; 

bend-breaking means, for bendrbreakipg a 
glass plate whose film layer has been removed; ^ . 
. - grinding means for grinding peripheries of the 
glass plate bend-broken by said bend-breaking 
means.; and ~ . 

transporting means for transporting the glass 
. plate consecutively to said apparatus for re- io 
moving a film layer, said bend-breaking means, 
and said grinding means. . 

13. The glass-plate working apparatus according to 
claim 12, wherein said bend-breaking means in- is 

- eludes cutting means for fomiing a cut line for bend- , 
breaking the glass plate whose fllm Jayer^has been 
removed and,press-breaking| nrieaps for press- 
breaking along the cut line the glass plate on which 
the cut line has been formed. . ■ 

14. The glass-plate working apparatus according to 

claim 12 or 13, wherein said first and second remov- . . 
ing means respectively have grinding wheels for 
grinding and removing the film layer on the glass 2S 
plate, said grinding wheeils being arranged on both 
sides of a path for transporting, the glass plate by ^ . 
said transporting means. 
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